Five new acylphloroglucinol glycosides, robustasides A-E (1-5), together with a known one (6), were isolated from the leaves of Eucalyptus robusta. The structures were elucidated on the basis of extensive spectroscopic and spectrometric analysis and chemical evidence. The absolute configuration of 1 was further determined by quantum chemical CD calculation.
Eucalyptus robusta Smith (Myrtaceae) is widely distributed and cultivated in southern regions of China. The leaves of this plant are used as a folk medicine in China for the treatment of dysentery, malaria, and bacterial diseases [1] . Previous phytochemical studies indicated that terpenoids and polyphenols were the main chemical components of the leaves of this plant [2] [3] [4] [5] [6] . Recently, our group reported the isolation of two new acylphloroglucinol-terpene derivatives from the ethanol extract of the leaves of E. robusta [7] . Our further investigation of this plant led to the isolation of five new acylphloroglucinol glycosides, robustasides A-E (1-5), together with a known one (globuluside, 6) from the n-butanol soluble fraction ( Figure 1 ). Among them, robustaside A (1) is a novel acylphloroglucinol glycoside bearing a rare oxetene unit. The structures of the new compounds were established by means of HR-ESI-MS, NMR, and chemical evidence. In addition, the absolute configuration of 1 was further deduced by quantum chemical CD calculation. This paper reports the isolation and structural elucidation of these new acylphloroglucinol glycosides. 3.78 (1H, dd, J = 11.9, 5.0 Hz), 3.72, 3.50, 3.47 and 3.45 (each 1H, m); δ C 104.7, 79.5, 77.4, 76.0, 70.9 and 62.4]. Acid hydrolysis of 1 afforded D-glucose, which was identified by HPLC analysis [9] . The relative anomeric configuration of the D-glucose moiety was determined to be β on the basis of the large 3 J H1-H2 coupling constant of the anomeric proton. With the aid of 1 H-1 H COSY, HSQC, and HMBC experiments, all the 1 H and 13 C NMR spectral data of 1 were assigned as shown in Tables 1 and 2. The 1 H-1 H COSY spectrum of 1 displayed the presence of two spin systems (C-1' to C-5', and C-1" to C-6", Figure 2 ), which confirmed the existence of an isoamyl group and a sugar unit. In the HMBC spectrum, the correlations between the aldehyde proton and C-2/C-6 confirmed the existence of the acylphloroglucinol unit. Moreover, HMBC correlations between H-1' and C-2/C-4 were observed, NPC Natural Product Communications 2014 Vol. 9 No. 2 209 -212 suggesting that the isoamyl group was attached to the C-3 position of the acylphloroglucinol uint. Furthermore, according to the molecular information, as well as the obvious downfield shift of C-1' (δ C 70.7), we could make the conclusion that C-1' of the isoamyl group and C-4 of the acylphloroglucinol unit were further connected via an oxygen atom to form an oxetene ring. Finally, HMBC correlation between H-1'' of the glucose moiety and C-2 was observed, which indicated that the β-D-glucose moiety was attached to the C-2 position of the acylphloroglucinol unit.
The stereostructure of 1 was further established by the quantum chemical CD calculation method. The lowest-energy conformers of two possible absolute configurations of 1 (1'R-1 and 1'S-1) were selected and optimized by using Gaussian 09 software with 6-311+G(2d,3p)/B3LYP method. The minimum conformations were further used for time-dependent density functional theory (TDDFT) calculation to offer the final predictive theoretical ECD spectrum with the PCM model in CH 3 OH as solvent ( Figure 3 ). Summed up, according to Boltzmann statistical weighting, the overall calculated ECD curve of 1'S-1 was matched with the experimental CD spectrum of 1. Hence, the absolute configuration of 1 was identified as 1'S. Compound 1, a novel acylphloroglucinol glycoside with a rare oxetene unit, was named robustaside A. Acylphloroglucinol glycosides from Eucalyptus robusta Natural Product Communications Vol. 9 (2) 2014 211
The 1 H and 13 C NMR signals of 2 assigned to the aglycone part were similar to those of 6, except for the absence of signals due to the methyl group attached to the C-5 position. In the HMBC spectrum of 2, correlations were observed between H 3 -4'/H 3 -5' and C-2', between H-2' and C-3, between H-1' and C-2/C-4, as well as between the aldehyde proton and C-2/C-6, which further confirmed the structure of the aglycone part of 2 (Figure 2 ). In addition, the HMBC correlation between H-1'' and C-2 indicated that the β-Dglucose moiety was attached to the C-2 position of the aglycone (Figure 2) . Therefore, the structure of 2 was determined as a new acylphloroglucinol glycoside, and named as robustaside B.
The molecular formula of 3 was determined to be C 18 H 24 O 9 by the quasi-molecular ion in its HR-ESI-MS at m/z 407.1309 [M + Na] + (calcd for C 18 H 24 O 9 Na: 407.1313). The UV and IR spectra of 3 also showed the characteristic absorptions corresponding to an acylphloroglucinol derivative. Similar to 1 and 2, acid hydrolysis of 3 afforded D-glucose. The 1 H and 13 C NMR spectra of 3 displayed the presence of an aldehyde group, a pentasubstituted benzene ring, a trans-disubstituted double bond, two methyls, and a β-D-glucose moiety. The above spectral data suggested that 3 was also an acylphloroglucinol glycoside. Detailed analysis of 1 H-1 H COSY, HSQC, and HMBC spectra resulted in unambiguous assignment of all NMR signals, as shown in Tables 1 and 2 . The 1 H-1 H COSY spectrum of 3 showed the presence of two spin coupling systems (shown in bold in Figure 2 ), suggesting the existence of an isopentenyl group (C-1' to C-5') and a sugar unit (C-1'' to C-6''). In the HMBC spectrum of 3, correlations were observed between the aldehyde proton and C-2/C-6, between the H-1'' of glucose and C-2, as well as between the H-1' of the isopentenyl group and C-2/C-4, which indicated that the aldehyde group, β-D-glucose moiety, and isopentenyl group were attached to C-1, C-2, and C-3 positions of the acylphloroglucinol unit, respectively. Thus, the structure of 3 was elucidated as shown in Figure 1 , and named as robustaside C.
The molecular formula of 4 was deduced as C 19 H 26 O 9 by its HR-ESI-MS ion at m/z 421.1475 [M + Na] + (calcd for C 19 H 26 O 9 Na: 421.1452). The 1 H and 13 C NMR spectral data of 4 were very similar to those of 3, except for the appearance of an additional methyl group [δ H 2.05 (3H, s); δ C 7.6] and the absence of an aromatic proton. The HMBC correlation between the methyl protons and C-4 indicated that the methyl group was attached to C-5 of an acylphloroglucinol unit ( Figure 2 ). Hence, the structure of 4 was identified as shown in Figure 1 , and named as robustaside D. Compound 6 was identified as globuluside by comparing its physical and spectroscopic data with those reported [10] .
Experimental

General experimental procedures:
Melting points were recorded on a XT-4 micro melting point apparatus without correction (Beijing, China). Optical rotations were determined on a Jasco-1020 polarimeter (Tokyo, Japan). CD spectra were measured on a Jasco J-810 spectropolarimeter (Tokyo, Japan) at room temperature. UV spectra were obtained on a Jasco V-550 UV-VIS spectrophotometer (Tokyo, Japan). IR spectra were recorded on a Jasco FT/IR-480 plus infrared spectrometer (Tokyo, Japan). HR-ESI-MS data were measured on an Agilent 6210ESI/TOF mass spectrometer (Santa Clara, CA, USA) and Waters Xevo G2-QTOF (Waters Corporation Milford, MA, USA). 1 Preparative HPLC was carried out on an Agilent chromatograph equipped with a G1312 1260 Quat Pump, a UV/VIS-1260 detector, and a C 18 reversed-phase column (Cosmosil, 10 mm × 250 mm, 5 μm).
